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^1 #^ v 7l^ tt?] £ -S-^7lsq- <g^^ 4o]^ 7 > s^sqsi 

^ £31 ifl-Jfs} -B-sL» *g#«H ^#^r #^1 €7}^^ £ aU*^* #^a>\ 

6 H £ -fr<g^(112)(115)£| ^^d(a)4 -B-#Wl3)(116)sl ^^(bH o]i=L 

£r ^(e)°l 0° < 0 < 180° W*}^ ^ o}^°) -fi-3.(lll)(114)7l- £-*fl 

(110)4, #71 £-31(110)0)1 -£*1^4 #^-71(40) #^-3.^ wfl^sM AV 7 ] -8-3.(114) 

^* = ^ 3^-B-3)Sl ^s^gj-cHl ^ ^ *}-g-Jl3. 3.J=(130)» ^^<LS. 

^^l^r 31^(120)4, #71 5.^(130)^1 -§-3°,Hl -fr3.(lll)ifl« *H.^ 

2^Rr 711^1^^(140)* i^>^ o^O^fe f^jlS tb4. 

£ 6 

^#f«, -B-s, -B-^, -B-#^, ^M, £-31, *fls.^ f 4^5^ 
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^^-^^.{Thermal expansion valve} 
£ 2^ ^efls] M-Bfq]^ 

£ 7-gr -E 6<H1 ^ A-A^l ^5., 

£ 8£- -g- ^12 ^H] ^tfy?} ^^#^1 A o VE fl# o.s M- 

10: 20: -g-^7l 

30,100: ^tfy 40: 

50: ^3:?flo)^ 60: cfl^ 3fl^ 

61: <?fl^l# 62: ^7-»^J 
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70: A] 1 
72: -i-H 
110: -g-^I 
112,115: -fi-^J^- 
114: ^1 2 -fl-S. 
118: ^-f-g- 
121: 

123: t-^MH 
140: 7fl^]^ 
142: 1- 
b: 



71: 2 



80: <a^-l:^ 



111: A 1 -frS. 



113,116: 



117: M-a>^- 



120: 5)1 = ^- 



122: cfojc^a^ 



130: 



141: 



a: -fHJ^- 



9 : zab 



^1 9X°] «a^^ol = <iJ. ^ -§-^71^ <^^^i *|-°1=7> ^S\5L 
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^ -§-^71(20)5. oj^evcf. 

<27> ol^^ 71^1 ^>Eflo^ ^-ft-Sfl^. (20)* 7]*}^ <* 5] <H 3 9^1| 

J±(30)5. 

<28> o]^, cfl^j -^-^51-^ ^o-^]^ ^%«fl«.(30)^ JZ^ ^$-6\] 7^,7-1 

^7) #EflS #s}-SH ^^01^(50)^^1 ^^71(40)5. -^€4. 
<29> f^7K40)S ^o.^ ^7l^Ei f^ofl g] o_*V <g(^^- 

1)^- ^r*H ^f-Sf 71^1 ^"EflS ^Sj-^V t}-g- ^71(10)^ ah 

<30> ol&|*V ^wj-Al^efloi ^j=L=o_ ^^oi ^^lf-(61)3l- ^7^^(62) i^^l ^£|*H1 

<3i> ^, ^-71 ^S?flol^(50)^ cfl^ 2^(60)3 ^-Sl^l ^z^(62)°)l ^i)^ tiV^ 

<32> ^1-71^ ^-ol ^^-^7> ^S)^ ^*<HH -S-71 ^71(40) tfl^ ^*7l 

(40) 5^* 7lM-^ ^7l<l* ^<1^H ^l7|t 7^AVBfl S ^ja^Al^J C_iiL*| *H^« *l^r3 

^^1^1 Til €i=K 

<33> ZLBic-fl, ^71 ^^71(40) ifl^S -fr^fe a^-MI^ ^o] <l^-^7> # nfl *J- 

H^lr ^71(40)2} #^°H £^V7l *H ^^1 f^Sfl ^<&&'#n<%*\ ^71(10) 
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91 o.^, oVcflS. ^*7l(40) ^S. -H-^ir ^-fMflSl ^o] uj^- 3|-<i£7> ^Tfl 

^-M^f- ^7|(40)S) #^^1^ ^7} °-5j3l#EflsL ^3l*M "SHMUO) ^WS. 
-fr^^M nfl^-ofl «a-^7l(10)« £^]7)tt ^« 2^*}- 31 
<34> itj-sH, #7) ^^-^(30)^ -§-^71(20)^- ^71(40) ii*l£l<3 *|-§~fi-3l7}- ^ 

^71(40)31*1 §1 ^ -§-^*l 3-§"f}-31« ^%>Al7lJl, oj^Tll 

<35> ol^> j 3go)% <?m s&7] ^13*1(30)^31 -R-5.(32)(33) ^ #7l ^^-71(40)^ 

^^4°lH(41)5q- ^^s]^ -^(32)1- 31 1 -frS.(32)el-*l-Jl, %^°] S (42)3- 
(33)# 31 2 -H-S.(33)Hl- 5>7lS ^t}. 

< 36 > 5L 2 ^ #7l ^tfwf M-E}ifl^ OH- ^^§1 ^-B-31^1 

3- -fHfr°l ^ u oH to l ^li^- -fi-<^(32a)(33a)3- -B-f^(32b)(33b)-I- 7}^ afl 1 ^3.(32) 
S 31 2 -a-S(33)7V ^^Tlel oj^sl^ 3^ £-31(31)3-, #7l £-31(31)31 ##ofl i§*l^-3 
oV^-b] ^«o]] o.^]7> ^^JE^ #^(34a)^r 7>*H A o v 7l *313 ^ofl 4^ 

«o v ^S <3°13H=!K34b)3- #eflolB(34c)7> -M^s} *||i= ^(34)**-, #7l #efl o];e 

(34c) *}^3l n^l^H #^7> #71 31 2 -fr5.(33)« -f^-3*}<3 ^ 1 -fj-5L(32)7>*l <£#35: 
^ ^l^H #71 4°H5^(34b) ^ #3HH(34c)£l *!^3l ^ ^^O-S. 3H^-^> 
tt ^=(35)3-, #7] (35)^^-5. fM^°l ^-g-^l-S^- #7l 1 -fr5.(32)#3l -£*ls]*r 
€#^31(36)3-, #71 ^=(35)3 #-¥-3- ^-^-711(36) *}°}<>\} ^*l£l<3 #7l l -^-S.(32)^ 
^■^^0.5. 3^*Hr #(37)S ^^H3. 
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^H, ^l-M 2fl^(60)^ ^ ^, 

<38> o]*)., a o v 7 ] 3g^-^ti.( 30 ) 7 ]- ofl^-§-(6lHl ^13^ 3-1- ^^s}7lS. 

<39> £ 3^ #H})Sl ofl^-f-o)] -^Bfl-g. 7 fl5f^ O.^. M-Bj-vfl^. ^-«fl A>Al3£o] 

cf. °1# -M^}^, ^7} tfl4=) sfl^(60)* *3:-f-*H ^71(40)3 ^.l^MH 

(41)(42)^ 4 1 #$*1(70H1 S^sH j$ 7 ] 3g^«flti.(30)^ 1,2 -frS(32)(33)^ H^ofl 

o>-|-^ <^ofl i4A>^(38)°fl 1-^(72)5. ^^i^. O.Z}5L <y-^7l(10)^ ©J^ 

#4 -§-^71(20)^ z}-z| o^^^ sl-olH(ll)(21)^ c±of^ *fl 2 1-€^1(71)<H) 3^5} 

©i A o v 7l ^%>^y.(30)^ 1,2 -fML(32)(33)^ Ef^-ofl ^^^^ o}^ oj^o]j 
^>^(38)^1 #H(72)S. 
<40> ol^*V ^jo)} o^fl a o v 71 -^- 7l(40) ^j=l s o.og^ ^o_^ ^ ojol ^^Ml s]^ 

©JUL^S ^Sfl ^^"71(40) t^-g-^H ii^£r£ °l^-©-5L ^I^ZL, o] 
1- #7} #£r-M(34a)©l ^#*H A oM cfol^H^( 34b )^ S =(35)# ©1^- 

A17]J1 .oj^ ^-^Sl^ !r(37)£r ^71 ^ 1 ^-S(32)» H 7 fl^>7ll ^Cf. 

^•7] 7H« 0 ^ ^1 1 -R-3.(32)l- -f-sfl *£<>1 ^o.^ 7} ^^v 7l(40)s . 

<41> M , ^-7] ^71(40) ^3. ^-S-B-^l^ <#©1 S]^ ^^ V 7l(40) 

^-o^ <^Jf 7 y ofl^l^ u-o> ol^> S slJi, o] 7i-^^ ^i^v 7j-^^( 34a ) 

°1 ^Hl ^7} ^ «-7fl(36)7> ^=(35)1- ^%>nfl4^ tiVt^S 71 7^1 ^^>H 
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^^(36)^1 l-(37)^ 1 -3-5.(32)-!- n. ^^.cf ajTfl 7^*}?]) ^cf. 

A oM *fl 1 4ML(32)» ^^71(40)5. ^S\±r ^-B-^ll^ mi*}: ^tSL* ^*}*\ 

<42> ZLEiM-, #7l ^%>t«.(30)^ ^ 1,2 1-31*1(70) (71) 2] S^^^g- ^^#(61)^ 

oflA4 s}7il S^Hl, # 7 1 ^%>«lti.(30)Sf afl 1,2 #31*1 (70X71)7} o^^ixj^s. ^^5]^ ^-f 

#71 ^1 2 #31*1 (71)^ 5}-olH(ll)(21)7l- ^1*1#(61)^S ##£l<>| 2:^ 

^ ^# ^"71 nfl^ofl ^^17> cHsl^ §-7fl7V 

<43> ojeitb &^1« ^M^>7l 31*11 £ 4o11 S.X\& tl}<2}- ^-ol, # 7 ] ^ ! #^*l(70)sq- ^%v*§ 

a.(30)7> 3]z|o.^ 2^£]5L^ ojs. Aj-olofl ^]z)-o) ^^^-(81)* 7>*1 <g^l:^(80)ol 

*1 2:^^1711 ^t}. 

<44> a t #71 ^^#^(80)^1 ^*fl #71 *ll 1 131*1(70)21- ^^-^ti.( 30 )7> ^z}-«KK°5. S 

%&d\) tcfe}- #71 ^%>^w.(30)5l £}^H 2 #31*1(71)51 #71 1 #31*1(70)^] 

<45> n^i, #7l *)1 2 #3l*l(71)oll sH^(ll)(21)^r ojl*I#(61)^^-S. ##5l*l 

#71 cfl4i sH^(60)# trfe} 013 i§*l£H <fl *]-§-( 61 S^^^*l 2^ ^#£l 

<46> ZL£iM-, A J-7l^ ^-7>#^ ^q^o. #o]7l ^ Sj-o] H (ll)( 2 l)(41) (42)5} 

^ a o v ^-°^ ^^ll^ofl ttl-sl- #71 <S^#^ (80H ^7}s. ^-£L*}7|1 ^4- o}~g-ei ^ 

^ <a*I#(61)^o 1 lAi 2^^o] 71 nfl^ofl ^o) ^-^^ ^7H1 tt l-€- 

€7>#^ ^ 2*y^5i ^7>*><^ ^#^o] 7>^>£|^ ^^i7> saxm. 
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[^Vtgol o]^-JL7\ t}^ 7l#^ -4*1]] 

€7>^7j- ^ #41^ %H>A]7l^ afl^fecfl olc}. 

<48> A o v 7l * V iH^l ^ -fr^^ f^(a)^ ^^JCbH ol 

^ ^KeH 4-8-^, o° < e < i80°-ar D J^Rr *m °R V ^ -H-S.7> ^-7) 
<H1 ^fsH -fi-stfll- * = ^ -fr^-i- s^sRr 7fl^l^^-i- Ol^^^ ^ s.^ 

<49> o]s> ( ^^^1 4€- 4J*HM: ^€ #41*1 ^4 

<50> ^Sflo]] ol^^fif ^.Qj^ j=L«.ofl tfl*}o^ f^^if -g^ul aV^S]^ ^ 

<52> iEA]^ t>><2}- ^-O], ^. *gr$<2] ^ %V«Jj H.(100)fe -^^^(112) (115)^ #^(a)4 -fr^ 

di3)(ii6)si f-y*i(b)°l zKe)°l 4*^, o° < e < iso°* ^*>fe ^1 1 -R-s. 
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(111) ^ Xl 2 -fi-3(114)7} <&t§7\t>\ o}7*s\o] %^ £-Xl(110)4, #7} (110)4 

£434 o>^-ei ^^7)(40) #^3.^4 Hfl^sM # 7 ] ^ 2 .frk(114)ifl* ^-ft*^ 

£r£i£2Hl 44 ^% V 4 4"g-°-3 3-E.(130)-fr ^T^.2.3 ^-SLo^a] 71^ sfl^-f (120)4 

, ^7} 3J=(130)4 ^ojofl <g-g-*><^ #71 (40)4 °J^4 XI 1 -frS.(lll)xfl 

1- *3^r -frfM: 3fc£*Hr 7fl3l^(140)il3 $14- 

<53> #7] sflJ=Jf( 120)^7 ^#4(40) #^S-^-Bi wfl#s]^ 4^-fr*|)4 ^^^.ofl oj-ej. 

4 4fe -fMW ifl^^l #£43(121)4 ^-WlSlJl, a o V 7 ] #£^(121) ifl-SjLofl ^Hl 

^1^ #7l -Ml 4 ^4 ^ ^oil ttj-aj- #^>>g-^o.S. ^44^r 444^(122) #7l 444 

H^(122)4 ^°o v ^°il 444.S-3- o]H( 123 )S. ^44. 

<54> zl^ji, #7l #314H(123)4 #4 ^^%=oll 44 44^4^ 5.= (130) 

^ #4 #-&<£{121)<%*\^ #7} Xl 2 ^(114)f *444 4 1 -fr3.(lll)44 ^f-44 

^4 ^r-f-^(118)ofl #44 <3 7>^4Xl £444 &4. 
<55> #7l 7fl3fl^r#(140)£ #71 XI 1 -ft3(lll)#4 3.2.(130)4 ^ofl £444 #7l 32 

(130)1- #7l #££(121)4 #31 4^(123)3 ## ^44 ?}5L^ 4^ ^ 0} ^-§-^ fH^Xl 

(141)4, #7l 32(130)4 #-^4 ^#^4(141) 44°fl ^til4<X #7l XI 1 -8-3.(111)31 4 
2:£4^T #(142)3 ^44. 

<56> #714 #4 ^4 ^% Va l3.(100)^ WlJi(100) £4(110)4 ^§#44 

1" (100)^1 £444 *4£(62)44 <?H41-(61)4 «H44^ ^ #41-4 44 #71 

XI 1,2 £3.(111X114)4 £°J^(112)(115)4 ^£(a)4 £#^(113X116)4 ^#<$I(b)4 

4 4(e)4 4*4, o° < e < 180°* 4^4^r ^4^°fl4 4<#4X1 £*I44 £*1^- ^ 
5Ufe 344. 
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<57> c^H, J$ 7 \ ^-(0)^8: ^ ^-%°-3- 90°°1%°] V}^^t\-. 

<58> ^, $7} *fl 1,2 -frS.(lll)(114)7> o]^o] <g^*_ ^71(40)^ 

ol = (41)(42)^ 2i^S\±r *1] 1 1-^^1(70)2]- <£-f-sMl ^^Jl #7l oj-^j (10) <y 

^#*f -§-^7](20)^ #^ofl zj-zj- 3)-^^(ll)(21)^ S^S)^ 2 #3J*1 

(71)2}- <g^Sl7fl ^S]^ 7A°-3-, ^7) ^^ v 7l(40)2] <y ,#^-sH^(41)(42)s]- #7) <%^7] 
(10) ^ -§-^71(20)^ 4°1H(11)(21)7> ^ofl 3]z|-g- ojJfMl S]^ 

<59> ZL^Jl, ^-71 ^%>«iw.(100)^ 1,2 1-^*1 (70)(71)^r <#7] ^^-^^.(100)^1 ^€ 

q-^(117)<Hl #H(72)S. #3: « 31^3 7fl 3^. 

<60> nJ-BM, ^7] cfl^ 3fl^(60)* %^\*\ <&^%(Q1)^SL3. ^ -8-71 ^£71(40) 

^ ,#^5|-^ = (41)(42)^ S^S)^ ^1 1 #<a*l(70m ^>7l ^%^|ti(100)7> <^7l 
ofl ^l^^^-S ^-7] 2 1-^^1(71)7> ^-71 ^71(10) ^ -§-^71(20)^1- o^S)^ 

s|-ol = (ll)(21)7l- ^7) sfl^(60)* ^ o]^ >£*l5)*r ^n}-. 

<6i> n^ZL, 1^<HH a o v 71 1>2 4ML(111)(114)^ -f}-<^( 112X115)^ f^3^(a):4 -fr 

#^(113)(116)^ f^*](b)°l °l^Rr ^-(0)^: 90° 3. *V ^%>^w.(100)# <3^1# 

(61)tJH nfl # 0 1tt ^H^l ^2fl^ ^^-«fl_a( 30 : 

f^efl) ^-§-^1 sMH(ll)(21)(41)(42)l-* zj^iLS. ^^^7) ^sfl tJES A>-g-t!: ^^^-^ 
(80:^2fl)^- ^M*}^ ^^^-^(sor^sfl)^ 7 j- «i ^ %>«!«.( 100) <H1 
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<63> u>2f ^o] t i ^5.(111)^ -^^(112)^ 2 -R-S.(114)^ -ff-#^(116) 

o] aVcfl^ ^ojcf. 

<64> ^ a o v 7 i oj.^ 7l(10) ^ oj^l^ o^^^ sj-oi^dDsq- o.^7l(20)^ ^ 

€ s)-ol^(2i)7> ^-71 ^«1jeL( ioo H ^^-s 

< 65 > o]^ a> 7 ) <y.^ 7l(10) ^ .0^7] ( 20) A^o^q. <a^l#(61)^<^l tifl^s)^ ^£ ;*V*H 

4^ ^^JldOO)^ <a]oflol 7$o]x^. 

<66> W>4 ^-O], ^-^ofl tcj-S. 3g^-«flti.(l00)^ ^-71 ^KllOHl 1,2 -B- 

S(lll)(114)^ -£}-<^(112)(115)i4 -B-#^-(113)(116)7> 90°7> ^^^>ZL o} 7 )ofl 

^"71 *ll 1,2 #^^1(70)(71)1- nl] 7 fl^ S^^r #7l #^"71(40)^ ^,#^5|-olH(41)(42)^ 
^-7] ^71(10)^ ^ -§-^71 (20)^] 2MH(11)(21)7} ^Zj-^oj S\ 

<67> n}^, # 7 j S}-olH(ll)(21)7> <a^l#(61)#^-S. ##51^1 QJ1 *\ A^SLS, -*M«fr3E 

<68> gc^ f ^^l-^(80:^Hfl) -f-^ ^-g-^ 7^o\] n^-s ^ 7 ]- 7 ]. ^sqjL oj-g-e} 

#^sH ^sl^ %°]^. 
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<69> o]^o\]x\ go), ^o\)x)^ *£ 7 ) *8%»1*(100)7} <a^l#(61)^«Hl 

S]^ -£^V£*l<?h °1 ^H^ ^^(62)°1M- ^^01^(50)^ ifl/£j^ ^ 

<70> ^-ylt!- £ ^*$*\) 4=^, A oM ^^y.Sj afl 1,2 

o] = - ^-(0)0] 0° < 0 < 180° 1- °H^}ZL H}#^k}71)^ Z\2\o] 90 o 7} 3 



Tp^c] ^oj^ o}~g-^ J=L=^ Tj-^ofl rt)- = «7}£# ^ S^^7> 

%>^l7l^ ?Hcf. 
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[^t 1 * 11 

-ff<SJ^(112)(115)Sl ^^(a)2f -R-#^(113)(116)3 #^(b)°l ol^Hr *Ke)°l 
0° < 9 < 180°* *>i4 -ft-5.(lll)(114)7} ^u]^ ^.^l(iio); 

£-*fl(110Hl o^ei ^^- 7l(40) ^^e^ # 7 i 4fs.(114)vfl 

1- ^^o] -grS^sHl ^ ^%^\- ^-%r°-£. 5= (130)1- 3Hr£- 

^1 71^ «ll = Jf(120); 

#7] s.= (130)3 -g-^^^l <S^H -8-3.(lll)ifl* * 7 M^# 
(140)^ ol-f-o^]^ ^ s.^ 0.5. <s}^r ^tl«. 

C^t 1 * 2] 
3] 

*11 1 *<H1 5U°H, 

#71 3] 2=^(120)^ #7l ^5L^sHl tc)-2} ^Vjt}. ^ 0.^7). ^.H 

^^(121) 4, ^>7l #£r^(121) ^-^^1 #71 -8-^1^ ^ofl oj-s} 

^V^O-S ^^S]^r t+°HH^(122) ^ #2flolH( 123)1- 5LW°3 ^ #7l ^■°}°] 
H^(122)S] ^^^o)l of 5]- #71 S=(130)7> ^-St^K^ ^^'AS 
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l^^ty 4] 

A 1 %H1 $1^1, 

^•71 7^^(140)^: #7l JL=(130)^ ^-QtLS. ^--g-^^- s.j=(130)^ 

<EH1 -g^Tr 3:^*11(141) 3-, ^-71 5LJEL(130)£} ^sq- ^-^-^(141) A\o]o\] ^Hl^jzf o> 
-i-ei ^71(40) Jl = ±t -fML(lll)^ #£3* a^Rr 1-(142)S. ^£)^r 3# 

^ A3, t}^ ^«U±. 
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n «J*>: 2004/2/13 
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